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The CFD model shows the coal 
particles are stratified entering the 
elbow. The original kicker 
assembly with the X-vane that was 
modified to retain the clean out 
port will not last in the high velocity 
stream of concentrated coal 
particles with the higher coal flow. 

The revised fuel injector design 
will increase the cross sectional 
area of the nozzle to reduce 
velocities, lengthen and flatten the 
slope of the transition ramp and 
replace the round elbow with a 
"Flat back" design to allow 
dispersion of the coal particles 
across the flow area of the nozzle. 
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Erosion is originating at the 
transition slope from the round 
barrel to the 6 lobe exit. This is 
consistent with the results of the 
CFD model. The metallurgical 
analysis performed by Tordonato 
Energy Consultants identified 
erosion as a the contributor cause 
of the nozzle cracking. The high 
temperatures at the weld between 
the nozzle and burner barrel 
increased the stress which also 
contributed to the cracking. There 
was no evidence of corrosion. 
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The furnace radiation 
model shows that the 
heat conducted back 
to the burner barrel to 
be higher than 
expected. The revised 
fuel injector will use a 
spool piece of 253MA 
stainless steel to make 
the transition from the 
nozzle to the barrel. 
The revised fuel 
injector shall use 
refractory tile to shield 
the burner barrel from 
radiation from the 
furnace and to 
minimize erosion. This 
thermal model does 
not model the cooling 
of the secondary ai r on 
the tip. 
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The off line burners are plugging with 
slag indicating that furnace gases are 
back flowing into the nozzle area. 
This creates very high temperatures 
that the nozzles were not designed for. 
A minimum air flow required to prevent 
this must maintained. 
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